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I’m not sure whether Dr. Avery or I had a greater dislike to talk before 

an audience or was more intimidated by it. On second thought I guess I’m not 
quite as reluctant as Fess was about “wasting people’s time in listening to his 
thoughts” - but the difference is not great. I went through two experiences of 
this kind with Fess: once when he was President of the Society of.American 
BacteriQlogists and had to make the presidential address, and the second time 
on the occasion of the 50th anniversary of the founding of the Hoagland Labor- 
atory at the Long Island College of Medicine, where Fess had worked with Ben 
White before Dr. Cole persuaded him to come to grace the Rockefeller Hospital. 
These were occasions when Fess made his rare public appearances to address 
an audience as the principal speaker. 

We had a great deal of fun about his talk to the Bacteriologists, which, as 

- Fess would say, “was a pretty good talk, if I say so myself, and I shouldn’t. ” 
lked about whether he should say that bacteriology is the “Queen of the 

Biological Sciences”, or, as I might suggest, the Grown Princess, because shy 
hadn’t arrived yet; and so we spent the last half hour of the late afternoon, until 
Fess would say, “Let’s go and see Do’!. And then a short three and a half 
block walk across town to see Do, who would greet us, rubbing his hands and 
saying with enthusiasm, “Hey, you’re late, Fes~~*~~ll make a Martini”, which 
he would do forthwith, and wh_en brought, would exclaim, “Fess, drink it up 
before the bloom goes off it !y 

And solthen an extraordinary hour out of many,$ith these two wonderful 
gentlemen - bachelors - who kncbw about the goodness of lift and of science and 
complcmcntcd each other in a way I have never seen elsewhere.: .-1 

We might end up on this occasion declaring that bacteriology was not a 

\ 
Crown Princess or even a Cinderolla, but more likely a pumpkin. But you can 

.-perhaps-‘&en-blowing a few scientific 
~-??~~~Y$~~$?%%s was wont to remark, “so long as you 

prick them yourself. ” 

Fess was fond of anothcr’and related small aphorism.that many of you 

I 

have heard him say and which expressed his distaste for concepts that didn’t 
lead to experiments, ] “Ideas are wonderful things, ’ he would say, “the trouble 
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wi th th e m  is th a t th e y  d o n ’t work  un less  y o u  d o ,” -  a n d  h e  certainly w o r k e d  a t ’ 1 ” th e m , e v e n  to  th e  fina l  a n d  a lmos t un ique ly  p a i n fu l  exper ience  fo r  h i m  a n d  fo r  
* us  o f g e ttin g  th e m  o n  p a p e r  in  c lear,  economica l  Eng l i sh  s e n tences . 

I w o u l d  l ike to  tel l  y o u  brief ly a b o u t s o m e  o f th e  P r o fessor’s scientif ic 
interests th a t a n te d a te d  th e  stud ies  o f g e n e tic t ransformat ion.  I d o  so  b e c a u s e  
o f th e  th r e a d s  th a t r u n  th r o u g h  th e  work,  a n d  a lso  so  th a t th e  scope  o f h is 
interests a n d  r a n g e  o f d iscovery wil l  b e  app rec ia te d . 

My  a c q u a i n ta n c e  with Dr. Avery  inc luded  on ly  2 0  years  o f h is eno rmous l y  
p r o d u c tive  scientif ic life . T h e r e  a r e  m o r e  th a n  2 0  years  g o i n g  b e fo r e  th a t I 
d o n ’t k n o w  a t first h a n d  -  excep t th a t l is tening to  th e  P r o fessor’s ta les  a b o u t th e  
d e v e l o p m e n t o f k n o w l e d g e  o f p n e u m o c o c c u s  a n d  th e  d iseases  it causes,  a b o u t 
s t reptococcus a n d  its d iseases,  a b o u t th e  react ion o f th e  b o d y  to  d isease,  a n d  
th e  d e v e l o p m e n t o f cl inical invest igat ion in  its m o d e r n  sense  -  un less  re l iv ing 
th e s e  exper iences  with h i m , a n d  with Dr. Dochez , wi th Dr. Co le , B ill Tillett, 
T o m m y  Francis,  R e b e c c a  L a n c e fie ld  a n d  m a n y  o th e r  p e o p l e , c a n  b e  cons ide red  
a lmos t as  g o o d  as  first h a n d . 

It is wel l  to  r cmembcr  th a t Dr. Avery  was  in terested pr imar i ly  in  d isease,  
in  p n e u m o c o c c a l  p n e u m o n i a  a n d  th e  b a c te r i u m  th a t causes  it, p n e u m o c o c c u s  -  
a n d  th a t h is w h o l e  scientif ic life  was  d e v o te d  to  u n d e r s ta n d i n g  th e  d isease,  h o w  
pncumococcus  is a b l e  to  exer t  its p a thogenic i ty ,  th e  i m m u n e  responses  to  it, 
h o w  recovery  takes  p lace  a n d  h o w  o n e  c a n  in tervene.  T h r o u g h  his o w n  work  a n t 1  
th a t o f th e  relat ively smal l  n u m b e r  o f p e o p l e  w h o  w o r k e d  with h i m  th e r e  was  
dcve lopcd  a  truly r e m a r k a b l e  b o d y  o f k n o w l e d g e  th a t i l luminated th e  way  fo r  
m a n y  o th e r  fie lds  a n d  h a s  h a d  a  p r o fo u n d  in f luence u p o n  al l  o f b io logy  a n d  m u c h  
o f o rgan ic  chemistry.  

L e t mc  cmphas izc  th a t th e  P r o fessor  was  intercstcd in  d isease.  I .su s p ~ ‘~ ‘:, 
in  o u r  m o d e r n  system o f classif ication, th a t w o u l d  m a k e  h i m  a n  app l i ed  scienlic.’ 
If th a t bc  so, let’s h a v e  m o r e  app l i ed  scientists. 

As  w e  sa id  o n  m a n y  a n  occasion,  d i sease  is as  n a tura l  a  p h e n o m e n o n  as  
th e  f r e e d o m  f rom it. T h e r e  is a lso  th e  m o r e  th a n  val id  p o i n t o f v iew th a t if 
y o u  a r e  g o i n g  to  work  o n  th e  fu n d n l n c n ta l  n a tu r e  a n d  react ions o f a  b a c tcrinl 
species,  why  n o t pick o n e  th a t h a s  p r o fo u n d  s igni f icance fo r  h u m a n  wel fare:  
why  work  with E . col i  w h e n  y o u  c a n  d o  just as  in terest ing th ings  with th a t “lovc~J\~ 
little  b u g , pncumococcus  ? ‘I 

T h e  P r o fessor  h a d  ex t raord inary  respect ,  i n d e e d  a lmos t a ffect ion, fo r  
p n e u m o c o c c u s  a n d  c o n tinua l ly  marve l l cd  as  to  h o w  “th a t little  b u g ” cou ld  d o  
al l  th e  th ings  it is c a p a b l e  o f d o i n g . 

.I 
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1  H e  real ized,  wi th Dr. Co le  a n d  Dr. Dochez , b e fo r e  o u r  e n try into W o r l d  
W a r  I, th a t to  u n d e r s ta n d  th e  d isease  process,  p n e u m o c o c c a l  o r  l oba r  p n e u -  
m o n ia, o n e  m u s t h a v e  a  d e e p  u n d e r s ta n d i n g  o f th e  causa tive  a g e n t, p n e u m o -  
coccus. It c a n  b e  sa id  wi thout  a n y  hesi tat ion th a t th e  fu n d a m e n ta l  stud ies  Dr. 
Avery  a n d  his co l leagues  car r ied  o u t o n  p n e u m o c o c c u s  h a d  as  the i r  g o a l  th e  

1 1  

u n d e r s ta n d i n g  o f th e  d isease.  T h e  d isease  was  th e  ra l ly ing p o i n t; th is  k e p t 
eve rybody’s e y e  o n  th e  bal l .  

L o o k e d  a t in  th is  p r o p e r  l ight, th e  p ic ture b e c o m e s  c learer  a n d  m o r e  
c o h e r e n t. This  a c c o u n ts fo r  th e  p rogress ion  o f obse rva tio n s  a n d  c o n c e p ts th a t 
b e g a n  with th e  d iscovery o f Dochex  a n d  Avery  th a t th e  immuno log ica l  speci -  
ficity o f p n e u m o c o c c u s  is d e p e n d e n t o n  th e  capsu la r  po lysacchar ides  th a t c loak 
th e  cell. T h a t th e  v i ru lence o f th e  b a c te r i u m  is d e p e n d e n t o n  th e s e  capsu la r  
subs tances was  s h o w n  short ly a fte r w a r d  a n d  as  a  p a r t o f th is  d e m o n s trat ion, 
th a t a n tibod ies  specif ic fo r  th e  capsule ,  p r o tect aga ins t th e  d isease.  A ll in  
al l  a  very tidy  picture,  a n d  o n e  in  wh ich  fe w  o f th e  impl icat ions w e r e  lost. 

T h e  d iscovery o f th e  ro le  o f th e  capsu le  in  th e  i m m u n o l o g y  o f p n e u m o -  
coccus a n d  in  p n e u m o c o c c a l  .d i sease  was  a  fa r  g r e a te r  o n e  th a n  p e o p l e  n o w  
real ize.  Pr io r  to  this, it shou ld  b e  rccal lcd, immuno log ica l  specificity was  
safely a n d  s o m e w h a t smug ly  ca tegor ized  as  a  p r o p e r ty u n i q u e  to  p r o teins.  
T h a t a n y  o th e r  subs tance cou ld  h a v e  such  specificity was  sim p ly h e r e tica l  a n d  
th e  c o n c e p t was  round ly  d e n o u n c e d  by  s o m e  o f th e  m o s t prest ig ious b a c tcrio- 
logists o f th e  d a y . “C o n ta m inat ion by  p r o te in” was  th e  cry ( a n d  o n e  to  b e  
e c h o e d  a n d  r e - e c h o e d  m a n y  years  later  w h e n  w e  a n n o u n c e d  th a t D N A  was  th e  
b e a r e r  o f g e n e tic specificity -  th e  p r i m e  mover } . 

T h e  r u m p u s  a b o u t th e  po lysacchar idcs  was  remin iscent  o f th e  o u tcry 
a b o u t pur i f ied enzymes  short ly b e fo r e . S u m n e r  a t Corne l l  h a d  crystal l ized 
jack b e a n  u rcase  a n d  Jack N o r th r o p  a t th e  Pr ince ton  b r a n c h  o f th e  Rockcfcl l(*r 
Insti tute h a d  iso la ted trypsin as  a  p u r e  p r o tein.  T h e  d i f ference in  th is  casts, 
h o w e v e r , was  th a t th e  d e tractors insisted th a t th e  pur i f ied p r o te ins  w e r e  n o t 
th e  specif ic catalysts b u t ra th e r  th a t s o m e  u n r e c o g n i z e d  subs tance p r e s e n t in  
very smal l  a m o u n t possessed  th e  o b s e r v e d  catalytic activity o f th e  h igh ly  
pur i f ied p r o tein.  

Thcsc c o n trovers ies wc ighcd  heav i ly  o n  th e  P r o fessor’s m ind  t.h r o u g h o tlt 
h is  scientif ic life . 

T h e  P r o fessor  was  marvc l lous ly  persistent,  howcvcr ,  especia l ly  whc:n  
his i m a g i n a tio n  was  c a u g h t, a n d  hc  p e r s u a d e d  M ichael  Hcidc lbcrgcr  to  c o r n e t 
a n d  work  with h i m  o n  th e  chemistry  a n d  i m m u n o l b g y  o f ‘pnc-ococca l  po lysac-  
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charides and their antibodies. The whole modern science of immunology stems 
from that association and the determination to understand the chemical basis 
of immunological specificity of both antigen and antibody. A4ichael was suc- 
cceded in Dr. Avery’s laboratory by Wally Goebel who carried the work forward 
with imagination and devotion , as Michael himself has also to this very day. 

By this time , in the late twenties and early thirties, the role of the 
capsular polysaccharides in the virulence of pneurnococcus was thoroughly 
established as was also the knowledge that anticapsular antibodies protect 
against the experimental disease in animals and can be used therapeutically in 
treating the human disease. Although remarkably effective, antibody treatment 
was not easy to apply because protection is type specific. Moreover , in pneu- 
monia caused by some types, especially pneumococcus type 3, with its huge, 
juicy, polysaccharide capsule, the therapeutic effect of antibody was simply 
poor. 

With the firm knowledge that the capsule is necessary for virulence, the 
nature of the capsule well-known and methods worked out for its preparation 
from cultures in large amounts, a very imaginative approach to the therapy of 
type III pneumonia was undertaken, There was conceived the brilliant idea 
that an enzyme might be found in nature which could specifically hydrolyze the 
type 3 polysaccharide on the surface of living cells and thus render them 
susceptible to phagocytosis and destruction. (I should note that the main 
function in virulence of the capsular material of pneumococcus, the “schleim- 
staff”, is that it is antiphagocytic. Removal by digestion, theoretically, would 
render the microorganism susceptible to phagocytosis and destruction. ) 

It was at this time that Rene Dubos joined the laboratory and brought to 
bear his knowledge of soil microbiology on the problem. A bacterium was 
isolated from bog soil, which in the presence of S IIl(type 3 polysaccharide) 
as the sole carbon source’, produces adaptively, or is induced to form, an 
extraccllular enzyme, which specifically depolymcrizes S III both in growing 
cultures in vitro as well as in experimental infections of animals. The S III -- 
depolymcrase was shown by Dubos, Francis,and their associates in the 
laboratory to have a remarkable protective effect in infections of experimental 
animals. 

The enzyme was never tested in human disease because by the time 
knowlcdgc had progressed to the extent that would make a clinical test icnsiblt>, 
chcmothcrapy of pneumonia by the sulfonamides had become a practical 
reality, which we all welcomed with gusto. 
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The S III enzyme story is a particularly interesting one, however, because 
it represents a truly rational approach to chemotherapy, based upon knowledge 
of the unique structure of pneurnococcus which determines its virulence. In a 
sense, the fact that it was not applied to treat human disease is by the way, 
because the conception and demonstration of the principle remain intellectual 

t. 
triumphs. 

The threads that link this story together are two, a preoccupation with 
the disease, lobar pneumonia , and the role of the capsular polysaccharides in 
infection and immunity. Many facets of these and other problems were succcss- 
fully attacked by Dr. Avery and his associates over the period of some 40 years 
during which he was active in the laboratory. 

The phenomenon of capsular transformation first reported by Griffith in 
England in 1928 was greeted with some skepticism on the 6th floor of the 
Ho spital. However, Henry Dawson was able to confirm it and with Richard Sia 
demonstrated that, under appropriate circumstances, the phenomenon takes 
place in vitro -- a large step forward. A little later Lionel Alloway was able 
to show, although not very reproducibly, that the active substance could be 
separated from the whole cells and passed through a filter that holds back the 
bacteria. It took quite a long time after that to understand the process and to 
identify and characterize the active material. That story I don’t intend to tell, 
however, because many of the points that arc most interesting to me would be 
least interesting to you -- nnd there are other people who will speak this 
afternoon from a more important point of view, namely the impact on biology. 

There are other scientific interests that I could recount such as the acut{> 
phase reaction of human and animal blood serum with the cellular or somatic 
“C” polysaccharide of pneumococcus. This reaction was discovered by Uill 
Tillett and Tommy Francis and later a good deal of work was done to understn?“‘ 
it and to purify the reagents by the special brand of “kitchen chemistry” 
practiced on the 6th floor. After that good beginning, unfortunately little furtlll 
progress has been made in understanding its relation to disease processes -- 
the “why” of it is still unknown. 

. . . . . . . . . . . . 

I would like to take the opportunity to show you a few pictures of the 
Professor, mostly taken bctwcc” 1938 and 1953. Good photographs of him a~‘(’ 
uncommon, but some of these show the gentle little man in a way that publisl”,‘; 
and official photographs fail to do. (Slides). 

. . . . . . . . . . . . 
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1 believe Fess would have liked this gate. He would find it hard to 
believe, I’m sure, and would be inclined to mock it gently in his -whimsical 
way, “Hmm - a gate - do you suppose it’s to keep ‘em in or keep ‘em out?” 

It’s good that the Rockefeller Institute has honored its most original 
and productive son and we are grateful to share in dedicating the “Fessgate”. 


